This paper advances a theory of optimal turnover rates in public organizations. In doing so, we first illustrate how public labor market conditions would affect optimal turnover rates of public organizations. After that, we develop a decision-theoretic model of public managers to show when turnover incurs costs or benefits to organizations. We also propose a set of testable propositions for future scholars, which posit the turnover-performance relationships being conditioned on various individual, organizational, and environmental contextual factors. We provide suggestions for empirical applications of the theory.
INTRODUCTION
High quality human capital is essential in all organizations (Cho and Park, 2011) regardless of sector or industry. Recent commentators point to a human capital crisis facing the US government with significant portions of the workforce eligible to retire and the need for potential replacements (Bordia and Cheesebrough 2002; Liebowitz 2012; Soni 2004) . To acquire and sustain high quality human capital, organizations invest significant amounts of human and financial resources in recruiting, hiring, and training employees (Lee and Mitchell, 1994) . These investments, however, become sunk costs. If the new employees then leave, the organization needs to allocate additional resources for recruiting, hiring, and training new replacement employees. Because turnover has significant costs, the public management literature generally focuses on generating low turnover rates in organizations (e.g., Crewson 1997; Kim 2002; Wright and Kim 2004; Langbein and Stazyk 2018) . This view aligns with human and social capital theories, which suggest that employee turnover is negatively associated with organizational performance, 1 because turnover can 1) cause the loss of firm-specific capital and skills that have been acquired by employees over time and 2) destabilize network structures among employees within the organization (Dess and Shaw, 2001; Mowday 1984; Ongori 2007; Strober, 1990 ).
Minimizing turnover rates, however, is not always the best managerial practice since it can require resources be allocated to retain employees that might be better spent in investing in technology or in delivering services to clientele. Too great a concern with any single 1 We recognize that the performance of public organizations is highly contested with different stakeholders emphasizing different aspect of performance (Brewer 2006) . At the same time organizations need criteria to evaluate managerial actions and using organizationally defined outcomes is common. We therefore conceptualize organizational performance broadly the degree to which outcomes are achieved and criteria are met as defined by organizations.
organizational aspect, including employee retention, can lead to suboptimization. Abelson and Baysinger (1984) propose a theoretical cost-benefit framework to suggest an inverted U-shaped relationship between employee turnover and organizational performance, first positive and then negative. In a similar vein, public management scholars have developed theoretical explanations for a nonlinear relationship between turnover and performance, incorporating a classic public administration hypothesis first proposed by Mosher and Kingsley (1936) . To illustrate, at low levels of turnover, new hires who replace former employees can bring new ideas that can lead to positive changes in organizations and can prevent organizational rigidity or inflexibility, all of which can positively affect organizational performance (Meier and Hicklin, 2008; Moon, 2017; Lee, 2018) . If turnover occurs too frequently, however, the total turnover costs can outweigh the benefits, thereby detrimentally affecting organizational performance. There are two variables that need to be considered in managing turnover. First, how quickly can organizations can find replacements at a reasonable cost after the employee who is leaving announces her/his last day at work? Second, how does the average quality of new hires compare to the average quality of leavers? These labor market conditions need to be incorporated into managerial decisions on dealing with turnover in the organization. This paper has three major objectives. First, it seeks to stimulate research on turnover as an independent variable in public organization research; the current literature focuses primarily on the determinants of turnover rather than the consequences of turnover. Second, it presents a series of precise and testable hypotheses that are general in nature and amenable to empirical verification by scholars. Third, it considers turnover both as an organizational-level phenomenon and as individual level behaviors and decisions made by managers and employees.
The emphasis is on how an organization's environment including being a public organization affects these factors.
This paper incorporates labor market conditions and the quality of labor into the costbenefit theoretical framework to provide a better understanding of the turnover-performance link in the context of public organizations. The manuscript proceeds as follows. We first introduce the cost-benefit model of turnover developed by Abelson and Baysinger (1984) and argue that
Optimal Turnover Rates (OTR) should differ in the public sector due to the different labor supply and demand curves. Second, we present how changes in labor market conditions (increases in labor supply/demand) affect OTR in public organizations. Third, we develop a set of parsimonious decision-theoretic models of the turnover-performance linkage focusing on the quality of individuals, both those who leave the organization and those who newly enter the organization. The models discuss how turnover affects organizational performance and how the relationships differ according to various organizational and environmental characteristics. In doing so, we provide cases on whether and how to manage turnover or to minimize turnover.
After that, we conclude with discussions and implications.
AN OVERVIEW OF OPTIMAL TURNOVER RATES FROM COST-BENEIFT THEORIES
The motivation for cost-benefit theories of turnover is based on the idea that not all types of turnover are dysfunctional (Abelson and Baysinger, 1984; Meier and Hicklin, 2008) ; turnover should be evaluated based on the costs it imposes on an organization compared to any corresponding benefits. For instance, instead of spending massive retaining costs (more job training, greater perquisites, additional support staff, etc.) to minimize turnover rates (regarding turnover as a bad thing), coping with a certain level of turnover can be a more cost-efficient way for an organization to manage performance (Dalton and Todor, 1979, 226) . There can be an OTR for an organization, and an effort to match the turnover rate close to OTR is a more desirable practice than seeking to minimize the rate. If an OTR exists, any turnover rates that deviate from it suggests the organization is inefficient and probably less effective. 2 The goal of human resource management in any organization, therefore, is to achieve an OTR by balancing turnover costs (TC hereafter) and retention costs (RC hereafter). Abelson and Baysinger (1984) define TC as "the costs associated with the separation of incumbent employees plus the costs of searching for and training new employees" (333) and RC as costs that occur to decrease turnover rates in an organization using such tools as higher compensation, promotions, better working conditions, and inter-departmental transfers. Figure 1 depicts the basic economic model of optimal turnover originally proposed by Abelson and Baysinger (1984) and shows the optimal rate of turnover in an organization is where RC and TC meet (RC = TC).
[ Figure 1 about here]
In figure 1, y-and x-axes represent all turnover related costs (y) and turnover rates (x), respectively. From the perspective of human resource management, low turnover rates can be the result of high RC, given that RC increase through attempts to reduce turnover rates by spending organizational resources to retain employees (Abelson and Baysinger, 1984: 333) . If an 2 Effectiveness and efficiency might respond to suboptimal turnover in different ways. Suboptimal turnover will always be inefficient; however, it is possible that if turnover is too low that the resulting "inefficiency" can be used to increase effectiveness through either slack or using the resources to develop additional human capital. The leanest organization in terms of efficiency is not necessarily the best organization in terms of effectiveness.
organization spends more on RC than the optimal point (such that RC > TC) where TC and RC cross over, TC will go down as the organization successfully retains the current employees. In this case, as illustrated in the figure, at any other point beside the optimal one, Total Turnover Costs (TTC), the sum of vertical lines of RC and TC, are higher, which indicates that the organization is functioning inefficiently. A key takeaway from this figure is that if RC is greater than TC, an organization can improve its performance by redesigning their retention policies. In other words, if the organization pays equally high compensation for both poorly performing employees as well as skilled ones, managers may want to correct this practice, thereby increasing the efficiency of the organization. In the opposite case where TC is higher than RC, unless organizations can increase the retention costs to reduce turnover rates, the occurrence of any turnover adds to organizational costs and thus hurts organizational performance. To summarize, the key three assumptions derived from the model are; first, when turnover rates increase and RC>TC, organizational performance is likely to increase; second, when turnover rates increase and RC<TC, organizational performance is likely to decrease; and third, when TC≠RC, an organization is functioning inefficiently.
OPTIMAL TURNOVER RATES AND LABOR MARKET CONDITIONS
The cost-benefit theory suggests that turnover rates and turnover costs play an important role in determining the effectiveness/efficiency of organizations. Previous studies that investigate the turnover-performance link show negative (e.g., Alexander, Bloom, and Nuchols, 1994; Cannella and Hambrick, 1993; Meier, Mastracci, and Wilson, 2006) , positive (e.g., Keck, 1997; Virany, Tushman, and Romanelli, 1992) , and nonlinear relationships (e.g., Meier and Hicklin, 2008; Moon, 2017; Wynen et. al. 2019 ) between the two. The mixed results on this topic call for a better theory that can explain the phenomena. We argue that to understand the link, labor market conditions need to be considered, since labor supply and demand are not exogenous to turnover rates and costs. In other words, changes in the labor supply and/or demand are likely to affect turnover costs and retention policies in organizations. An employee's decision to quit (or a manager's decision to fire an employee) can also be conditioned on labor market conditions (that is, an employee is more likely to quit if there are attractive jobs in the labor market; and a manager is more likely to fire a worker who can be easily replaced). We define the labor demand as "the number of positions for qualified individuals" that organizations advertise for at a certain level of compensation, and the labor supply as "the number of qualified individuals willing to take those positions at a given level of compensation" (Grissom, Viano, and Selin, 2016, 242) .
The following section describes how OTR would differ by sector and how public managers can respond to changes in labor supply and demand in managing human resources.
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Sectoral Differences in Optimal Turnover Rates
An exit of public employees generates transactional costs for a government organization related to searching, hiring, and bargaining. While conducting such activities to hire a new employee, a government agency participates in a labor market where bureaucrats are the suppliers of labor (supply curve) and the agency is a buyer (demand curve) (Teodoro, 2015) . The conditions of the governmental labor market, such as the supply of labor, can substantially affect the agency's efforts to find a replacement. From the perspective of job candidates, labor market entry selection -i.e. whether the candidates will work in a public or private organization -is not random (see Lewis and Ng 2013) ; job candidates select a labor market based on their preferences (e.g., salaries, work hours, location, task significance, social impact, ambition, etc.). The nonrandom labor market entry process can make each sector or industry labor market unique. For simplicity, we assume that the number of qualified individuals for governmental jobs will vary depending on skill requirements and salary, holding motivation and ambition within a sector constant.
A second assumption is that labor supply and demand curves on average in the public sector labor market are likely to differ from the ones in the private sector due to different levels of salary (Wilson, 1994) , job security (Rainey, 2009) , and hierarchy (Downs, 1967 ) (We later relax this assumption to show how our theory can explain differences within the public sector).
The different labor market conditions in the public labor market will influence the TC and RC curves in the model of OTR. First, in general RC curves in the public sector labor market are less likely to shift in comparison to the ones in the private sector because public managers have fewer managerial tools and options to retain public employees; public managers usually are less able to offer higher salaries or provide promotions when a highly skilled bureaucrat wants to quit (Nigro, Nigro and Kellough 2012) .
Second, skill requirements and lower salaries in the public sector should influence the TC curve. In certain governmental agencies, acquiring policy-oriented knowledge or agency-specific expertise is necessary (Bertelli and Lewis, 2012) . For instance, in regulatory agencies, without knowing the regulatory laws and other detailed procedures as well as how they are applied to a specific industry, bureaucrats will have trouble being effective at their work. Regulating chemical exposure limits or drug efficacy is highly technical work. Knowledge about red tape or other bureaucratic procedures is also required for a government employee. Public organizations, however, may not be able to provide sufficient (at least material) rewards to their employees for acquiring these specific knowledge and expertise. This is also an issue when coupled with the public organization's salary system, which is often mostly determined based on previous experience and educational attainment; public employees' salaries, as a result, are not necessarily based on their performance. The salary system can create a potential problem in recruiting talented individuals, which can become even more severe over time. For instance, environmental regulatory requirements for operating a public water facility have become more complex and technical than they were thirty years ago, which imposes greater job requirements (or skill requirements) on the bureaucrats who were recently hired in such agencies compared to those employed before (Cheremisinoff 2018 ). Yet, due to an inflexible wage system in the public sector, salaries for senior employees are more likely to be higher than those for new employees who might possess better skills and technical expertise. Insufficient incentives to obtain agency-specific skills and knowledge, as well as a pay system that is not based on performance, can discourage potential job applicants away from the labor market for public organizations.
To sum up, we argue that on average the labor supply in the labor market for government agencies might be more scarce compared to the market for private firms. 4 In such cases, a public agency's costs of searching and hiring would be greater. If a talented job candidate receives multiple offers, bargaining costs increase as well. Furthermore, for some governmental agencies (e.g., FBI and CIA), hiring processes often take months due to background checks and specialized exams. For these reasons, we posit that turnover costs in a public labor market on average are greater than those in a private labor market, especially when public managers have fewer means to retain employees compared to the managers in their private counterparts.
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Applying this logic to Figure 1 , the public TC curve is more likely to move to the left due to higher turnover costs. Figure 2 depicts the new OTR in public organizations. Based on the logic, if all other things are equal (e.g., organizations are performing the same function, etc.) the first proposition is:
The optimal turnover rate is lower for a public organizations than a private organization.
Empirical applications: Comparing turnover rates and the impact on performance across sectors requires that the organizations perform similar functions to control for the task, the skills needed, and other factors. Such comparisons could be made with public and private prisons (Camp and Gaes 2002) , public and charter schools, and other areas where both public and private organizations operate (e.g., hospitals, nursing homes, trash collection, mental health provision, etc.).
[ Figure 2 about here] Some turnover is due to death, illness, or similar reasons; these natural types of turnover are simply unavoidable. If natural turnover rates in an organization are close to OTR, managers have less room for managing turnover. Because OTR in private organizations is more likely to be at a higher point than in public organizations (assuming natural turnover rates are lower than those optimal turnover points), public organizations are more likely to observe the negative effects of turnover on organizational performance sooner than private organizations would experience them.
6
Optimal Turnover Rates in Public Organizations Responding to Labor Market Conditions
OTR of public organizations can change in response to changes in labor market conditions. Two cases will illustrate how the OTR would change in public organizations when the labor supply or demand increases. First, suppose that the public labor market becomes more competitive due to an influx of labor supply. In such cases, public managers can spend fewer resources recruiting talented employees compared to before. In contrast, job seekers will need to invest more in cultivating their expertise to acquire a job in this more competitive labor market; or, they may need to be willing to accept a job with worse conditions, such as a lower salary or more working hours. From the perspective of an organization, this means that the organization can get an equally skilled and qualified worker at a lower cost. If a newly hired employee has already invested more resources in developing their skills to simply get through the job market, the organization can allocate some of the human and financial resources currently being spent on training new employees to other organizational activities. An increase of labor supply, therefore, will lower all turnover related costs (from TRC1 to TRC2) and shift TC curve to the right (lowering turnover costs). When this occurs, OTR will be at a higher point, as shown in figure 3.
In figure 3 , the optimal turnover rate in a public organization moves from OTR1 to OTR2
due to an increase of labor supply. In this case, the manager in the organization has more room to manage organizational turnover. In other words, if the public organization was functioning at OTR1 initially, once the labor supply increases, the manager can encourage turnover by OTR2-OTR1 to improve organizational performance.
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[ Figure 3 about here]
Proposition 2: When the labor supply increases, optimal turnover rates in a public organization will be higher.
Empirical applications: Schools in states that allow an easier alternative teacher certification process will have a relatively larger labor pool and could be compared to schools in states with restrictive certification. Similar comparisons might be made between public organizations that give exams for custodial workers versus those that do not or health care organizations that are allowed to substitute licensed practical nurses for registered nurses.
Second, suppose that the demand for labor in public organizations increases, perhaps as the result of program expansion, a major increase in clientele, or significant demographic shifts.
As opposed to the first case that describes a more competitive labor market, turnover costs in public organizations are more likely to be greater in this second case. To illustrate, when an employee leaves her/his organization when the demand for labor is high in the labor market, an organization would be less likely to find a replacement with similar levels of skills and 7 The manager might not encourage turnover but rather spend less on discouraging it when the supply of labor is ample. Afterall, if a manager can replace a worker with someone better qualified, then rationally the manager should not spend resources on retaining the employee. knowledge unless they offer higher compensation or better working conditions. 8 Due to less flexible human resources systems in public organizations in general, however, public organizations are limited in offering and adjusting salaries or working conditions to attract good/qualified candidates. In this regard, to overcome the challenge, public managers might emphasize potential task significance and social impact of the work of public organizations (Gailmard and Patty, 2007) . Public organizations can also use their unique brands or reputations, if they have any, to attract future employees or retain current employees (Carpenter, 2002; Lee and Whitford, 2013; Teodoro and An, 2018) . These managerial actions will raise turnover costs.
[ Figure 4 about here] Figure 4 illustrates when there is a high level of labor demand in the market, turnover related costs for a public organization will first increase from TRC1 to TRC2. Since the RC curve in the public organization is more likely to be fixed, the TC curve in the figure shifts to the left, which determines the OTR at a lower point. In this case, public managers are likely to have less room for managing organizational turnover by OTR1-OTR2 in Figure 4 .
Proposition 3: When the demand for labor increases, optimal turnover rates in public organizations will drop.
Empirical applications: An influx of immigrant students will increase the demand for bilingual instructors or the start up of a major industry that will compete with government agencies for workers (e.g., a new Amazon headquarters) could increase demand for some public employees and optimal turnover rates could be assessed before and after.
WHEN TURNOVER MATTERS: DECISION-THEORETIC MODELS OF EMPLOYEE TURNOVER
In addition to the labor market conditions presented above, we now focus on incorporating the quality of the employee in the turnover-performance model. A key take-away from the theory thus far is that excessively low or high turnover can be harmful for organizational performance because organizations will spend more resources on either retention or turnover costs than necessary. Organizations can spend less (or more) resources on retaining employees to encourage (or discourage) turnover rates to maximize organizational performance. The logic, however, is less likely to be applicable to public organizations, given that public managers have fewer managerial tools due to the less flexible reward systems in the public sector. Public management scholars, therefore, focus more on the quality of employees when examining the relationship between turnover and performance in a public organization, and argue that turnover can be beneficial to the organization if the replacements of leavers are more likely to bring new ideas, expertise, and skills that can revitalize the current workforce. Such benefits need to be contrasted with the turnover costs which at some point could exceed the benefits (see, Lee, 2018; Meier and Hicklin, 2008; Moon, 2017) . The assumption can be formally expressed as:
where P n indicates performance of a new recruit, ' denotes performance of the leaver, and is turnover costs that include Costs of Recruitment (CR), Costs of Training new recruit (CT), and
Costs of Learning about organization-specific skills and the culture of the organization (CL).
Equation 1 suggests that if a new recruit performs better compared to the leaver when accounting for the total turnover costs (C), encouraging turnover can be a strategic action for public managers: " − ' − > 0, which means that turnover can benefit the organization. To illustrate, if public employees are significantly underperforming, by laying off or letting them go, public managers can remedy an incorrect hiring decision and thereby improve organizational performance. 9 The following equation illustrates the opposite case when the new recruit's performance is equal to or less than the leaver's performance.
In the case of equation 2, an occurrence of turnover is likely to hurt organizational performance. In this situation, the best managerial strategy for public managers would be retaining employees who intend to leave, especially if those employees are highly skilled and valued in the organization. A key assumption in equations 1 and 2 is that an organization can immediately find a replacement once an employee leaves. If the organization cannot find a replacement immediately, turnover costs become greater as organizations operate suboptimally for a period of time until they find a suitable replacement. Furthermore, comparing a new 9 A classic case of encouraging turnover occurred in the Federal Trade Commission after a scathing report by the Nader organization that pointed out the agency preferred to hire law school graduates from the bottom third of Southern law schools. When Caspar Weinberger became chair of the FTC in 1970, he became known as "Cap the Knife" for his ability to push out FTC employees and replace them with new, more talented recruits (see Meier 1985 ).
recruit's performance to the leaver's might not be realistic since experience is one of the key factors that determines an individual's performance in the organization (Hunter and Thatcher, 2007; Juenke, 2005; Quińones, Ford, and Teachout, 1995) . In other words, when a new employee is hired, due to the learning curve and time to adjust to the new environment, it is more likely that she/he might not perform as well as the leaver initially. Thus, when a manager is hiring a new employee, perhaps rather than a direct comparison of performance between the newcomer and leaver, she/he might consider potential qualities of candidates, which may appear only after some time has passed. Formally put,
, where t=time and T= the total length of time (3) In equation 3, when t = 0, ",-is more likely to be equal to zero, since it is likely that an organization may not be able to find her/his substitute at the moment of the leaver's departure.
Until the organization finds a suitable candidate, the gap of performance between the leaver and a new hire and total turnover costs will increase. The total turnover costs, however, will decrease once the organization finds a substitute. For instance, the costs of recruiting (CR) will become zero after the organization hires a replacement of the leaver, since the organization does not need to spend their efforts and resources on recruiting a new employee. Note that ",-is more likely to increase over time, assuming that the recruitment was successful. In this case, the costs of training (CT) and the costs of learning (CL) will also decrease due to the learning effect of the new employee.
Suppose that the benefits to the organization exceed the costs from the occurrence of turnover at 4 ; the total length of time when a new recruit will perform better than the leaver is 3.
In this case, equation 3 can be rewritten as ",2 + ",7 + ",8 + ",4 − ( 2 + 7 + 8 + 4 ) − ' • 3 > 0 (turnover benefits the organization). If T is shorter than 3 in this example, the effects of turnover remain negative. When it comes to a hiring decision, the realization of T for a public organization is more likely to depend on managerial patience (considering the long-term performance of a replacement of the leaver rather than short-term). Yet, regardless of levels of managerial patience, organizations would always prefer a shorter T, because while T increases, the costs associated with waiting for the new hires to perform well increases. 10, 11 In addition, it is worth noting that public managers pay attention to the performance of the organization as a whole, rather than focusing on the performance of individual employees specifically. For instance, a manager's level of patience might be higher in an organization with many good performers, while the opposite is the case for a manager who works in an organization with low quality of workers. 12 In other words, organizational and environmental characteristics can also affect the relationship between turnover and performance. The following section explains four major factors that should be considered in the effect of turnover on performance in public organizations: the quality of employees in an organization, labor market conditions (the labor supply and demand), organizational size, and social capital in the organization.
Employee Quality in the Organization
10 If T is always too long in organizations, this indicates that the organization may have a problem in their hiring process or attracting quality candidates from the labor market. 11 If managerial patience is constant or if an organization has rules or policies that require a newcomer to show a certain level of performance in a certain period of time (that is, a probationary period), whether or not employee turnover improves organizational performance solely depends on various individual, organizational, and environmental characteristics, which can affect the length of T. 12 The tradeoff might not be just between the leaver and the new hire. Managers might redistribute some of the leaver's functions among existing employees to make the newcomer's job easier. Alternatively, the manager might have another employee who can be promoted to fill the leaver's job with no loss in output and thus be able to replace the vacancy at a lower level of skill (and thus in a more favorable labor market).
Even if turnover rates are the same across organizations, the effects of organizational turnover would be different depending on the quality of leavers (Hausknecht and Holwerda, 2013) , as well as the quality of employees who remain in the organization. Reflecting the notion of employee quality, recent public management scholars have distinguished between voluntary and involuntary turnover (e.g., Lee, 2018; Moon, 2017) , as opposed to focusing on just the quantity of turnover using total turnover rates (e.g., Meier and Hicklin, 2008) . The idea is that the distinct origins of each type of turnover would affect organizational performance differently (see Lee, 2018) . For instance, voluntary turnover would more likely have a negative effect on organizational performance since capable employees with more alternatives are more likely to quit, while involuntary turnover would have an inverted-U shaped relationship due to the initial benefits of laying off low-performing employees up to a certain point .
Though the categorization of voluntary and involuntary turnover is useful to capture the quality of leavers, the previous studies only take the quality of leavers into account; they do not fully capture other dynamics such as the quality of the newcomers and remaining employees in the organization. Considering the quality of newcomers and remaining employees in the organizational workforce is equally important (Hausknecht and Holwerda, 2013) , not only because the average quality of remaining employees is conditioned on the quality of leavers but also because managerial patience for new hires is more likely to be affected by the performance of leavers as well as by the remaining employees. More importantly, both the quality of newcomers and the remaining employees are more likely to affect organizational performance.
To illustrate, if high-performing employees leave an organization, the effects of employee turnover are more likely to be negative on organizational performance (McEvoy and Cascio, 1987) . The negative effects would become stronger if the rest of employees in the organization are relatively new (i.e. lack experience or have fewer skills) or the replacements of highperforming leavers have low levels of human capital (Hausknecht and Holwerda, 2013) . In this regard, we present three propositions:
Proposition 4: The turnover of high-performing employees has a more detrimental effect on organizational performance.
Empirical applications. If one assumes that individuals who voluntarily leave the organization are higher performing than those who are terminated (see ), this could be tested with existing data sets that distinguish by reasons for turnover. Alternatively, one might measure high performance by school principal's school test scores or by how rapidly an employee had been promoted.
Proposition 5: The effects of turnover are more detrimental when the replacements of leavers have lower levels of human capital.
Empirical applications: Testing this proposition is dependent on the ability to assess both the skills of the labor pool and the skills of the exiting personnel. Perhaps this could be done for agencies employing scientists if a measure of research productivity was available.
Proposition 6: If organizations are functioning with relatively inexperienced personnel,
organizational turnover is more detrimental.
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Empirical applications: Most public data bases that measure turnover also measure worker experience so there are many applications. One example is the interaction of turnover and 13 The experience hypothesis is based on the relative need for experience in an organization; as fast food franchises and sales call centers demonstrate, in some organizations' jobs can be designed such that very little if any experience is necessary to perform a job. Many public organizations operate call centers, but we found little discussion in the public administration literature on them.
worker experience in child protective services.
Labor Market Conditions
Changes in labor supply and demand can affect turnover benefits or losses since labor market conditions affect total turnover costs. In other words, the turnover-performance link is likely to be contingent on labor market conditions. To illustrate how changes in a labor market conditions affect the turnover-performance link, we use cases from the context of K-12 education, which has a similar human resource management system and turnover rate as many other government organizations (Grissom, Viano, and Selin, 2016) . Examples from other policy areas will also be included to support the generality of the theory.
Case 1: Changing a hiring standard
The labor supply can increase or decrease depending on a hiring standard in a labor market. In the K-12 education labor market, to apply for a teaching position in a public school in the US, applicants need to have a teacher certification. Although the requirements for the certification vary by states, in general one must have a bachelor's degree granted from an accredited college or university and should have passed tests for necessary knowledge and skills. Imagine a state passed a law that removes the requirement of teacher certification to overcome shortages of teachers for certain subjects (in many states, for example, charter schools are not restricted by teacher certification requirements). By lowering the standard, we would expect an increase of labor supply in the K-12 education labor market; individuals without a teacher certification can now apply for a teaching position in K-12 schools. 14 In this case, TC costs will be reduced and/or turnover rates will be determined at a lower level. To illustrate, first, for an organization, the costs of searching are likely to decrease due to an increased labor supply. Once a teacher decides to leave, a school can find a replacement for the employee more easily. Second, from the perspective of teachers, since the labor market becomes more competitive due to an increase in the labor supply, employees are more likely to work harder to keep their current job and they will think about their exit options more carefully if they were originally planning to leave the school.
In these cases, all turnover related costs are more likely to decrease from the perspective of the organization as a whole. By analogy, adding a new employment standard (e.g., all math teachers must have a master's degree in math) would have the opposite effect.
Proposition 7: Turnover would be less (more) detrimental to organizational performance when the labor supply increases (decreases) in the labor market, holding the labor demand constant.
Empirical applications. Labor supply for many government agencies means college graduates, and the rise and fall of such labor with state or local markets could be tracked based on new college graduates within various fields. Within specialist areas such as forestry, scholars could get relatively precise estimates of labor supply based on college degree production. Similarly, any set of jobs that currently requires certification (accountants, engineers, etc.) could increase the labor pool by allowing experience to substitute for certification.
Case 2: Environmental Turbulence and Labor Demand
14 Whether this change in standards affects the performance of the organization will depend on whether or not the requirement is a bona fide occupational qualification.
The second case will illustrate how changes in the labor demand would affect optimal turnover rates in organizations. Here we provide an example of an occurrence of a natural shock:
Hurricane Katrina. When Hurricane Katrina hit New Orleans, many Hurricane Katrina evacuees moved to neighboring states (e.g. Texas, Mississippi). Students from New Orleans enrolled in schools in neighboring states since many schools in their hometown were destroyed or closed for safety reasons. When the natural shock of student enrollments occurred, teachers in the neighboring state were burdened with higher workloads simply because they had to teach more students (and perhaps students who had lower levels of skills). If teachers leave the school due to the increased workloads, it would be more difficult for a school manager to find replacements unless the school offers higher wages that would reflect the increase in the demand for labor in the market; in this case, turnover would become more costly. Harvey led to the use of agricultural extension agents being used for disaster relief requiring a significant change in job descriptions.
Case 3. Considering Variation in Public Personnel Systems.
For purposes of argument, this paper assumed that public personnel systems are more restrictive than private personnel systems in terms of limits on managerial action, hiring processes, rewards and other factors. At the same time, it is important to recognize that public personnel systems vary a great deal as traditional civil service systems have been eroded by efforts to give managers more discretion even to the application of the employment-at-will doctrine to public employees (Maynard 2013) . Several US states including Georgia, Arizona, Florida, and Indiana have legislatively adopted the "employment at will doctrine" (Maynard 2013; Muhl 2001 The consideration of the restrictiveness of the personnel system as a variable generalizes this theory so that it can deal with comparisons among public organizations such as similar agencies across nations, states or cities. The generalization also implies that the theory is applicable to the use of alternative organizational forms to implement public programs such as contracting, the use of non-profits, and the creation of networks. Contracting, in particular, can be used to circumvent restrictive personnel processes (Kramer and Grossman 1987) . The two previous cases of changing a hiring standard or changes in environmental conditions, as a result, might be considered special cases of simply treating the restrictions on the management of public employment as a variable that affects the linkage between turnover and performance. propositions presented are more likely to apply to mission critical personnel rather than general support personnel such that the Forest Service and its performance is more reliant on turnover among foresters than among its clerical support staff. Similar to all theories, the propositions are posited in general terms but need to be adapted to the specific types of organizations that are being studied.
Organizational Size
The key idea of cost-benefit theory related to the turnover-performance link is to determine how to better use resources in organizations. If, for instance, organizations spend too much on retention costs, encouraging turnover can be a managerial strategy since they can spend saved resources on other core functions. If the key that determines the turnover-performance link is resource utilization, organizations with more resources are more likely to be in a better position to manage turnover.
Among organizations that perform the same tasks, that is, have similar personnel and face similar labor markets, organizational size becomes a factor. In a large organization, if turnover occurs, an immediate replacement of the leaver might not be necessary; a public manager may be more likely to find a substitute within the current workforce of the organization until they find a suitable candidate. Larger organizations also tend to accumulate and/or have more slack resources (Voss, Sirdeshmukh, and Voss 2008) . If the resources used in a search for new employees are from those slack resources, the occurrence of turnover might not be very harmful (as opposed to recruiting new employees using resources from core functions). When it comes to human resource management practices, larger organizations tend to also have better systems and practices prepared for the occurrence of turnover, such as procedures and strategies for searching, hiring, and training new employees (Strohmeier and Kabst 2009) . For instance, they might have a specialized human resources division that can efficiently recruit and train personnel. If a small organization does not invest in those managerial activities due to a small number of turnovers, recruitment and training processes might be less efficient and effective.
Turnover costs, therefore, could be even greater when there is a sudden occurrence of turnover in a small organization.
Lastly, job candidates' decisions to apply for positions are not random. Large organizations are more likely to attract job candidates for various reasons such as higher reputations, brands, and greater job security (Barber et al., 1999; Carpenter, 2002; Lee and Whitford, 2013) . Furthermore, if job candidates are more motivated to work in a public organization due to task significance and potential social impact, they would have more opportunities to have a larger impact on society as they move up the hierarchy in a large organization. Taken together, turnover costs in large organizations would be less costly than for small organizations that perform the same function.
Proposition 9: Turnover is less detrimental to organizational performance in a large organization.
Empirical applications. Several examples from local social services could be cases. Child protective services, criminal justice probation supervision, and infant nutrition programs in the US are often organized at the county level resulting in some very large organizations and some with few employees. Turnover should matter more in the smaller agencies.
Organizational Social Capital
At the organization level, turnover costs are not only attributable to replacement, training, and learning costs but also related to the disruption of social networks and social capital in the workforce. Over time, employees not only develop skills and knowledge through their job and experience but also build trust and network with others in the organization (as applied to top management see Perry and Mankin 2007) . A sudden departure of co-workers can, thus, have negative consequences for the organization's social capital, and thus hinder communications among employees as well as between employees and managers. This disruption can undermine trust among employees, deter cooperation among staff, and so forth. When a loss of human capital due to an occurrence of turnover combines with a loss of social capital, the effects of turnover can be much greater in an organization (Shaw et al., 1998 
Minimizing Turnover: High Uncertainties in Hiring Processes
Thus far we have discussed the management of turnover, based on assumptions that turnover is not always bad and that the effects of turnover on organizational performance should be considered. Yet, there is a situation where turnover always brings out negative consequences for the organization and, therefore, should be minimized: when an organization faces a high level of uncertainty in hiring processes.
Managers often deal with uncertainties in hiring procedures due to information asymmetries between future employees and employers (Autor, 2001) . The level of uncertainty could differ depending on the specific needs and skills required for certain government jobs; the average and standard deviation of labor quality of potential public employees can vary. In practice, to ensure the quality of employees, organizations often implement long screening processes. As an example, when a university hires a faculty member, they pay candidates to visit and interview each candidate for two to three days. If a job requires higher skills and knowledge, or deals with security issues, the hiring processes can take longer (e.g., FBI, CIA, and NASA), which in turn can impose significant costs to organizations. If turnover occurs in such cases (positions that require higher levels of skills and knowledge or necessitate extensive examinations to select suitable candidates) and if the organization fails to replace the leaver in a timely manner, the costs of turnover become greater as the organization continues to operate suboptimally . If a public organization faces higher uncertainties in hiring a good quality public employee, therefore, the likelihood of hiring the inferior as the replacement of a leaver also increases. In such cases, managers should focus more on minimizing turnover rather than taking the risk of looking for the appropriate replacement.
The logic above also applies to political uncertainty. In the US, changes in the partisanship of top elected officials frequently results in job freezes or attempts to significantly alter the types of government services provided through the budget process. Public managers, as a result, might be more concerned with minimizing turnover simply because they are uncertain if any employees who leave can be replaced. Empirical applications. This proposition can be best tested within a single organization that employees many different types of employees. Some of these such as information technology people will be in a more uncertain labor pool than will clerical personnel.
DISCUSSION AND CONCLUSIONS
This paper presents a theoretical exposition on how optimal turnover rates change according to labor market conditions and the quality of employees, and how public organizations can better tackle changes in the supply and demand of labor in the market to make and sustain a well-performing organization. It adds knowledge to the theory base on turnover and organizational performance in at least two main ways.
First, this study is among the first to take labor market conditions and employee quality into consideration to investigate the relationship between turnover and performance in public organizations. Previous studies on this topic generally regard turnover as a disruptive event that negatively affects the organizational performance. While several studies find that the effect of turnover may not simply be negative Meier and Hicklin, 2008; Moon, 2017; Wynen et. al. 2019) in public organizations, they offer different mechanisms to explain the relationship between turnover and the performance of organization, which calls for a better theory on organizational turnover. Incorporating the supply and demand in the labor market and the quality of employees who leave and newly enter the organization, we not only examine the turnoverrelated costs at the individual level (i.e. employees and managers) using decision-theoretic models, but also explore the costs of turnover at the organizational level (propositions 4 to 11).
By doing so, this study yields insights on how public organizations can better manage the occurrence of turnover to enhance the organizational performance.
Second, we develop testable propositions throughout the paper, which encompass the issues of sector differences in optimal turnover rates, the changes in the turnover-performance link according to labor market conditions and employee quality, and the differences in the effects of turnover on performance according to various organizational and environmental factors. These propositions merit further empirical investigation using different datasets and employing a variety of organizational contexts, including different types of public, private, and nonprofit organizations. Such efforts would advance our knowledge on how to deal with organizational turnover, which is one of critical issues in human resources and performance management in organizations.
The current examples do not exhaust the applications of the model. The model could be applied to major human resource policy actions such as types of veteran's preference laws, everify, quota systems, or to the establishment of "employment at will" mandates. Interesting applications might exist to cases where there are segmented labor markets or major selection bias in professions (such as the gender preferences for nursing or teaching) which can dramatically affect the quality of available in the labor pool. The model can also be applied at the individual level to consider how decisions by employees and employers present strategic situations that enhance the bargaining power of either the employee (when labor is in short supply) or the manager (when labor is in oversupply).
Although the presentation here has been theoretical, empirical research using the theory has potential applications for the practice of human resource management and the efforts to maximize organizational productivity. The "human capital" crisis currently facing the US government calls for a more strategic approach to managing human resources and that includes paying greater attention to turnover (Bordia and Cheesebrough 2002; Liebowitz 2012 Soni 2004 . Similarly, the New Public Management maxim to "do more with less" creates pressure for public managers to generate higher outputs with existing human resources as slack resources decline and labor supply shrinks. Public managers and public organizations can clearly benefit from paying attention to the benefits and costs of turnover in their efforts to improve government performance.
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